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(57) Abstract 

A light-control element includes liquid crystal (3) between a substrate (1) having a plurality of optical output layers (4) and a 
transparent substrate (2). Either the substrate (1) or the substrate (2) includes gate electrodes (9) to which a plurality of scanning signals are 
applied, and either the substrate (1) or the substrate (2) includes source electrodes to which a plurality of signals are applied. The light output 
layer (4) includes stripes running in the direction of the gate electrodes (9). 
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(57) Abstract 

A light-control element includes liquid crystal (3) between a substrate (1) having a plurality of optical output layers (4) and a 
transparent substrate (2). Either the substrate (1) or the substrate (2) includes gate electrodes (9) to which a plurality of scanning signals are 
applied, and either the substrate (1 ) or the substrate (2) includes source electrodes to which a plurality of signals are applied. The light output 
layer (4) includes stripes running in the direction of the gate electrodes (9). 
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Document 1 [JP, 62-35325, A (Canon Inc.), 16 February, 1987 (16.02.87); page 2, upper left column, lines 5-12; 
page 2, lower left column, line 19 to lower right column, line 9; page 2, lower right column, line 16 to page 3, upper 
left column, line 8; page 3, lower left column, line 1 to page 4, upper left column, line 19; Figs. 1, 4, 9; (Family: 
none)] discloses a light-control element having 1) a group of liquid crystal panel horizontal stripe-shaped electrodes, 
which are aligned in the horizontal direction with a group of light-emitting panel horizontal stripe-shaped electrodes, 
and 2) a group of liquid crystal panel vertical stripe-shaped electrodes. 

Document 2 [JP, 6-222360, A (Seiko Epson Corporation), 12 August, 1994 (12.08.94); page 2, right column, 
line 44 to page 3, left column, line 13; page 3, right column, line 16 to page 4, left column, line 3; Figs. 1, 5, 8; 
(Family: none)] discloses, for the case of a liquid crystal display device in which light from a fluorescent display 
tube comprising periodic red, green and blue stripe-shaped light emitters is made to be incident upon a liquid crystal 
TFT matrix display body, the idea of making the fluorescent display tube emit light after the excitation of the matrix- 
type liquid crystal pixels by the red, green and blue signals has been completed. 

Document 3 [JP, 10-186310, A (Canon Inc.), 14 July, 1998 (14.07.98); page 2, right column, line 41 to page 3, 
left column, line, line 49; Figs. 1-4; (Family: none)] discloses, for the case of a display device equipped with a back 
light device composed of a plurality of red, green and blue monochromatic strip-shaped surface light sources on the 
rear face side of a liquid crystal display panel, the idea of scan-driving the horizontal line pixels of the liquid crystal 
display panel in order using a gate line driver, and synchronously with this scan-lighting the red, green and blue 
monochromatic strip-shaped surface light sources of the back light device. 

Document 4 [JP, 6-186561, A (Nippon Motorola Ltd.), 8 July, 1994 (08.07.94); page 3, left column, line 16 to 
right column, Hne^^Figs. 1, 2; (Family: none)] disclgs&s a liquid crystal display that makes use of an EL back light. 

Document TjTP, 2-1 1 1922, A (Fujitsu Limited), 24 April, 1990 (24.04.90); page 3, upper right column, line 1 1 
to lower right column, line 7; page 3, lower right column, line 17 to page 4, upper left column, line 4; Figs. 2(a), 
2(b), 3; (Family: none)] discloses a liquid crystal display device in which color filters are provided on each end face 
of a plurality of light guides, a light source such as a fluorescent lamp is placed in a facing position, and illumination 
is carried out from the rear surface of the liquid crystal layer by means of the scattered light from the light 
transmitted by the light guides. 

Document 6 [JP, 1 1-64820, A (NEC Corporation), 5 March, 1999 (05.03.99); page 2, right column, line 34 to 
page 3, left column, line 3; Fig. 5; (Family: none)] discloses a flat display device in which light from phosphor 
pixels separated into minute pixels of the three primary colors red, green and blue is illuminated onto corresponding 
red, green and blue liquid crystal pixels. 

Moreover, the idea of the light output layers being arranged in striped fashion in such a way that the direction of 
placement of each of the light output layers matches the direction of the gate electrode, and of adjacent light output 
layers outputting light of different wavelength, with light output from the light output layers being carried out after a 
prescribed time has elapsed after sending the scanning signal to the gate electrode, is publicly known on account of 
above-mentioned document 2, and it is considered that making things such that the light output is completed before 
the next scanning signal is sent as in the present application is a matter of design variation that could easily be 
accomplished by a person skilled in the art. 



Form PCT/ IPEA/409 (Box V) (July 1998) 



\ 



J.iT* &<tr*k fay 



& m- w, * & m 

PCT 



msfk. mimtrnmo. 41&) 

(PCT18^ PCT&1U43* 44] 



WS^IS-^- 99R00636 


4H©¥«#fcov^Ttt» H«HPaE«#©a6f*iWai«a;(PCT/i s a/2 2 0) 


PCT/J PO 0/0 16 8 7 


( B . J! . 1 7 • 0 3 • 00 


S5fcB 

(B.£.¥) 31. 03. 99 





1. BBRMM«<DXai 

3. □ »w©ijt-ttas^>ou-cv^5 (gnaws) . 

4. JB9JO«Rtt [x] WRAa**fflUfc 



5. [x| mJSAa*ltfflbfct>oS:5p:»i-5. 

□ 3frn*fc*S*LTv*5J:3fc, &ttfrgUiJ£47& (PCTftHU38.2(b)) <o8i£»£j;>5 

6. S8ft»t 4:t^^«Sn5Btt» 

3S 1 (a) Bfci-a. □ WRA^LfcfciaOTfcS. □ fcL 

□ ffiJRA»4H«:**4*»ofc. 

[X] Mf*^©'!***:— «J:<StL"CV^ 0 



iSPCT/ISA/2 10 (11^) (1 9 9 8^71) 



THIS PAGE BLANK (uspto) 



j 



CT/J P 0 0/0 1 6 8 7 



&w<Dm-rzftmcoftM mtsmff-^m (ipo ) 



Int. C 1 7 



G02F 1/1335 
G02F 1/133 535 



B. 



SWESrfrofcfc/MKttPI- (SBS4$S<ftH5l (IPC) ) 



Int. C 1 7 



GO 2 F 
GO 2 F 



1/13 3 5 
1/13 3 



5 3 5 



B#H£ 



1926-200 0*F 
1971-1995f 



iilgt-ffiffl Lfcl^f-^^-^ (f— SMEUHSEJB LfcJBR) 



Y 



JP, 62-35325, A (3=-^/ ^$<5£#*±) ,16.2 
M. 1987 (16. 02. 87) , |g 2 iifflilg 5 ~~ 1 2 ?T, 

HmfcTfluss i 9 n-^Twm 9 1?, mw^Tmm 1 6 1?-^ 3 h 

IH, ^4 0, 

JP, 6-222360, A (ir-f ^ — ^tft^fr) , 1 

2. 8^. 1 9 9 4 (1 2. 0 8. 9 4) , !?l 2 HMfg 4 4 ?t~ 
!£3H;£«ISj|l 3?t, ^3I«^1 6fr~S&4HaE«l$B3fT, 
1®, H5EJ, ££8g| (77^-41) 

JP, 10-18631 0, A (=3f-V/ >^^;#%h) ,14.7 



1-15 



1-15 



1-15 



(x] c^ro^#tctXi^^ij^$ttTv^c 



TTj BBSttURBXtt££B£fc4&E$ 

rxj #fcKiiOfc5X^T-fooT. £ 

r&j i^— ^ yh7r?!i -tut 



thtcX&X&^X 
t>CD 



0 4. 0 4. 0 0 



f 8. 04. 00 



mmi®mim<D&fc]kubx9t 

n^m^mjf ( i s a/j p) 

15ffi#-f- 100-8915 



2X 



8 10 6 



ifg#-5r 03-3581-1101 F^ilS 3 2 9 3 



iSiPCT/ISA/2 10 (35 2-<— i^) (1 9 9 8¥7^) 



T/ J P O O/O 16 8 7 



c m%) 



£ . 1998 (14. 07. 98) , |g 2 H>&flHf&'4 1 3 H 

JP, 6-186561, A ho — 7tfc5££tfc) , 8. 

7M. 1994 (08. 07. 94) , %$3M&fflW>l 6fr~PH 

JP, 2-111922, A (S±iltfc5$£H±) , 2 4. 48. 
1 9 9 0 (2 4. 0 4. 9 0) , ^3I^±1H ltT~PH*T 

(a) , (b) , &3ISI (^T^y-^U 

J P, 1 1-64 8 2 0, A (P^l^^tt) , 5. 38. 
1 9 9 9 (0 5. 0 3. 9 9) , ^21^1^3 4*T~fg 3 Jtfeffli 

^3fT, f 5m (77 s y-&u 



1-8, 
10-15 



7, 8 



1 0 



ISPCT/ISA/2 10 (m2^-iS<DMZ) (1 9 9 8^7^) 



- ,1 



ft fF 



* ft ft 



P CT 




iftC'D Q *» DEC 2W 



(jSfe» 1 2 ft, i*lE*TSUliJSS56ft) 
CPCT 3 6ftAt*PCTSlflij70] 




tf>«gfS-^ 99R00636 


I PEA/ 4 1 6) ^#it6:^o 


PCT/ J P 0 0/0 1 6 8 7 


mmmmz 

{B.n.m i ?. 03. oo 


(B.JJ.#) 31. 03. 99 


HRWIMa* (IPC) 


I n t . C 1 7 GO 2 F 
GO 2 F 


1/13 3 5 
1/13 3 5 3 5 















mwk^mm^mm^iiF^^tc^<omm^mm^m^&mrfmmB70k (pcT3 6ft) ^stcttv^t-rs. 

(PCTSflij70. 162fct^ P C 'TSEttABMUfB 6 0 7##HB) 



I 


|x] 


n 


□ 


m 


□ 


IV 


□ 


V 




VI 


□ 


vn 


□ 


va 


□ 



0 5. 0 6. 0 0 


2 0. 11. 0 0 


B^HftfF/T (I PEA/ J P) 
g5{g#-*§- 100-8915 


03-3581-1101 rt* 


2X 


8 10 6 


| 3 2 9 3 



«SPCT/IPEA/4 0 9 (1 9 9 8f 7^) 



P C T/ J POO/01 687 



PCT^RIJ70. 16, 70. 17) 

[x] Wmm $S 1-3,7-28,31,32,34 WB^fitUSnfet^ 

§ m 4, 4/1, 5, 5/1, 6, 29, 29/1, 30, 30/1, 33g\ 10. 11. 0 0 ttO»Wfc*t£«WS;h,fc: 1 fe£> 

(x) »*<D«H » 3-12, 15 Hi«*fc«fflS;h,fcfc<0 

f»*OttH SB ^ PCT 1 9*<oaSJC»<5*«jESttfct>0 

m 1,2,14,16-18 10. 11. 00 tf<D&1tob&\Z.mm$tltiii><0 



fx) BS IS Izli Bk ffiKWcamsttfct^ 



2. ±fBOttiB*ScOWl^(i, Ttet^-r^^^<(5dN :©liWff§T^6o 
-hfS<E>#JBtt> T1B0>«re*>* f&T-fc£ 0 

□ Bgli^<£>/c£>(CilfcU £ P C T«Iij23. 1 (b) ICI^ ^ SSU^SCO-gfi 

□ PC T»BJ48. 3 (b) \z.\*i m$£<&M<Om^ 

□ m&Ttii&&<Otzlt>\Z&m ZtltZ. P C Tffi.flU55. 2£*:li55. 3fcV^ 5 ilR^^fM 

□ 9]tt* 95 

H ft fg L3 « 

□ El® IHMofg __ -^-iVH 

tLS<0-C, -t<OttjE3&sStt*36»ofefc<Oi: IXff/ttfco (PCTSiflU70.2(c) r <0*oE«r'&trSSU#^ttttJb 
151. {cfett5*J»0|Rlc#jKU«:*ttbtf<ce>i*. **^J-*f*i-5o ) 



i^PCT/IPEA/409 (19 9 8f7^) 



•nws 




RffiH*-i§- PCT/JP 0 0/0 1 6 8 7 



v. warn.* m&&x&mm±<Dmm~*imm^\<^x<D&mi 20k (pct3 5^(2>) ^n^nM, ^ti&mnrtz 
1 . 



(n> 




1-12, 14-18 










(is) 




1,9, 10. 14-16 






2-8,11,12,17,18 




mm±<omm^m^ ( 1 a) 


n*<onm 


1-12, 14-18 











2. XWlRUMW (PCTmiiJ70.7) 

IfcSfcl : J P, 62-3532 5, A ^tfc5£#*t) , 16. 2^. 198 

7 (1 6. 0 2. 8 7) , ^2I£±1I5~1 2 ft, PIH&T«I» 1 9fT~3&T«l 
^9tT, IrIH^T^i 6fif~fg3K;£J2lW!&8*T, IW;fcT*& l jgfeJh 
ffl!Sf!l9fr, ^11, 114 0, ^9® fctt ^S^f^S^lS 

ki^2 : J P, 6 - 2 2 2 3 6 0, A (t^'a-x^y yftS^tt) , 12. 8^ 
M. 1994 (1 2. 08. 9 4), ^2IM4 4^~fg3H£flH^l 3?T, p 

3i*ifi 6^t~^4H^^3^t, mim, msm, msm 

T »°3 :JP, 10-186310, A (^Mr / ^**5K£*fc) , 14. 7 . 19 

9 8 (i 4. 0 7. 9 8) , m2M^mm^ m-m3M&m^4 9n,^mi-4m 

ZfclfeU : J P, 6-186561, A (P^ha— ^tt^tt) , 8. 7 . 1 
994 (08. 07. 94) , fg 3 JCteMffS 1 6 ft-mM^fflm 3 ff , fg 1 HI, fl 2 

5 °I«5 : J P, 2-111922, A (S±ii8c5*£?tfc) , 2 4. 4^. 19 9 0 
(2 4. 0 4. 9 0) , »3I*±II1 ltT~l^lH*Tffll^7tT, ^I^Ti^l 
7tT~^4H&±ffl^4^t, ^2@ (a) , (b) , g 3 11 ? 5 V r^JlLE^ 

Jzm6 : JP, 11-64820, A ( 0 *«Sit*5£#%l:) , 5. 3 J! . 19 9 9 
(0 5. 0 3. 9 9) , I2IW3 4 ^T~B 3 M^ffli^ 3 tf , (77 5 U 



iSPCT/IPEA/409 (^V«) (1 9 9 8^7^) 



— • 

mmtam^ pct/jpoo/oi687 



n?^t <dx*z z>mt±(Dmmxhz> 0 



iSPCT/lPEA/4 09 (M36«B) (1 9 9 8^7^) 



THIS 



PAGE BLANKS 



4 



PCT/JF 00/01687 
«IW 10.11.00 



m m <d m ^ 

5 ^^ti^i £ t^sn 1 ©sis t m 2 <Dii ^ (d r B ii-^H B B t^n 1 
m&J&i& £ i^m 1 <£>s^& J: t/si 2 oos^© ^■ftifriz.m.w.cnm 

M^at^^-r^e^istt ^ -Lieut 1 rosif. ±iE7 l ct±i^/e. -tie 
—1st-, ^^(i^sm-^-^^t^ Lr^f^n^w-^, ^^cd^-t ^ > r 

20 9 4 ^ > ?*£^b£ 3. <h 6 t ft *) . -< V/^MSI/T^Iit 



PCT/JP 00/01687 

u*m&fvT lo.ii.oo 

4 / 1 

t ti< t) "7 - m^Z ft o ^ £ b^Sm t U & 0 l^oT. ii 7-7 a )i? iz 

-So -€-©±. ±tB8s i (ag^Jt(3M#&^£W^£J§#i£tt ^nr^* 

d <h iz. X 0 . 0»J If 7 9 4 -f% =¥■ W % 2 (D d fF® $ *l if^ © > 



THIS PAGE BLANK (uspto) 



PCT/JPOO/01687 
^^il^flVt 10.11. 00 

J^±©J:o(c> cDft^^g^ fiMfb. gift, 

31 t ^iwiBcD tf'y if & Bfr^ -e. ® ft ffi & £ [6| _t $ it & Z £ WC* £ & 0 

5 «^7t33ija*s^srwi-*^ 2 costs t i^m i nmrntm 2 

<Z)S«£ © pg ?K H £ #E L > ffitZW l coStSi? <fc ^ 2 coS^co^-T 

ten i ©sts*? «t urn 2 (Dmm<D ^^-rn^izmm^m ^-s/±£-EP7)D-r * 

-r&y- h «® s*f -r * 7t ai ^7 e # (3 , ^^co^-f = > £ # y - b 
20 min^sff-^^ /ceo — mmfflfeizyt&jjmfr hit&t) 

^ t (3 J: -9 t , T 7 7- 4 •7mWj<nyt&ifflM¥lzts >f >^;i/Xlii 
£ HIS -T * CI £ >&< t * o * yt&jj m tl-C 4> Z biz J: 



m 



5 / 1 



PCT/JP00/01687 

*!»fWiQ.Il,GC 



£ h tc . X h =7 4 iz. @B g $ n tz & ft th # g ^ (3 „ Sfi0S<t55t 



PCT/JP00/01687 



3\ tfrte Z i>ffi^~e^ M {%nh&* |pj_t £ -£ £ 3 i^flS, 

n<&B#ia£ $ £ (^HirfsiSffiigHi-is^-r * ^ t iz & <o . -r w^xsia 
15 ^mmnftmmm^cDmwjJjteit. ±mi^mcoytmmm i fcom 

Tttti^e^m^^^f -9 > ^^ra^-r ^ y yiz-sfr^xytftti 

m % B % £ -£ * £ t # T* # * CO X . >T > a" ;i/ x M^/T ^ Hi t ^ ^ i ^ 



2 9 



• 



PCT/JP 00/01687 
*mm$!r 1G.1I. c 



15 «■ *r -r & e a< is: # £ *u ±ie^ 1 ±iB7 l ci±i^s. ±§B(i7t«i^ 

zm-t&m^ ±ie?RS> t>*±ie^ 2 ©s^*^ - ©ask: be as m 

— 19: a^te^^f ^-tzfcfJfc L T It to ft <!> tf) t*. jt^©^>f = >r 
-f s > 7% Mitts t> ~5jm tta <o . v^'/MSi/T^ISt^ 



[ri t — gfc $ -t± * c t a< 



\ 



TV****** 0 * 



PCT/JP 00/01687 

qpjfmmwr 10.11. og 



2 9/1 

5 M ?L if R G B (D ft Z & £i £ it & z t lz & <o ^ #7-7>r;u*£ffl^*;L 



t ft < # v - %.7ii* ft 7 z. t nj m t ft h o t^^T. # 7 - 7 ;b ? (z: 
31 £ I™ IP # *r ft £ ' i> ^ -e . jMHt £ IrI ± $ it * c 

^ 2 (Dmmt <D!isiizmF a z&ft tuie^ 1 <DmwL*$ 2 cds^cd 

. fro. B$ 0-B"9#7tai^7Sr*SiMc:^ft * & ^ 0> ft £ PI B# (3 tfc # -f * 

bft&ti zn^, &izm&m^&x*bn& * -e Jb 15 ^fc th ^ ^ t 

t^y- b ttll £ ft ft # Jg # I- . 5£ft(D9 = > r zm.it is 



PCT/JP 00/01687 



B^WB'ir 10.11.00 



3 3 



10 



15 



20 



a< us o -a- -9 7t ft tj m x s ^ ^ & & z. t t. l < „ $ h \z t± „ © ^ 

ft. ^ 0J§ £ HSfe I - & & S & <£> 31 is ^ r L Mi* W ft H 

WtiE L £fiRiSI£ £ la h- ^ t> X7'b^ (3 i> ^ T >T >^^XSI 



PCT/JP00/01687 
gi^a^ffrr 10. 1 LOO 



3 5 



IS * <D 



ytmMmmzGTzm 2 vmrnt zMfaz-z^ mm 1 <?>mmtm 2 
mtnmiz.ifogkz&n i^^ 1 &xtm 2 ©sis© ^-rn friz 

„ is j; t/±=gm 2 ii ©ji^iem $ tit ^ * z t tmn. t -r & 

mriem 1 (Dmmts <fc 2 ©iso^tn* cis©? ;t >f/i? 

fi-^-^Epip-r^ y- nsM^sn^ Mien 1 «sii>j;t;i 2 
^irnfriz\&&(Dm ^ see* en Ant* & y-xm^M^, 

y- h m@©^(^ t — i&-r * £ •? i-seg $ n> fro. m<o^o&ftitijj 



4 



PCT/JP 00/01687 

i m*mm$jf 10.11. 00 

35/1 

«fctfF E D tf^ft^cZ) 9 *>4>ft < i 6 1 fi£IJ^±^ «=> ft &§£7tJi (3 J: 



■i mm hi w<. 



PCT/JP00/0168? 




*ll#fftr 10.11. OG 



l 3 . 

io j£*ft ^§-^£ ^n-s * x~iz_tizyt&£)fim7 

15 f£R. b. G^fe^^^wt-^iOjE^n* ^ £ z&mtirzm&m i 4 

i6. (siad) $ t> (d> ±mm i ros^. ±iB3t tb^e. ±fe$fcn. # 
«fc t/±iem 2 cds«^\ z cDid^gEg^ nt ^ * z t £ -r^m^ 

20 17. (ilia) ££1-. ±iB7tth^jSc±. y-ns§iiffsafi^n 

i 8. (it ad) £^t-. _biB^ai^e{i> y-xmm^Epftp^ns^-fi 



r 



THIS PAGE BLANK Iusfto) 



• 



±izm&)ZM®.i- Ztzftiz^ &f&W<Dytffl&m?i±^ 7 >ft < £ i> 1 o 

5 **hri$i±. mm 1 ^sig^ai 2 ©g^t <DfBuzm&*&& ism 1 
mmzn^ mm 1 ©ssisit;! 2 ©ifi0^fn>i:sft©^ss 

15 t±^ifeff ^-^Mp-r ^mjs^tzSft £0 c: n t-*t t -c. _lie Ltz^^m 
^ <£> ? -r 5 > r # ^ # as # s £ 1- * ^ £ # rt^e t ft £ . -r ft . 

^h7-r7°«[3@sa^n/i7 l ctti^s#^. as s <a s ft * 3£ . 



i 



4 / 1 



i 



31 £ ^ fm IB <d # >r tji t: h ®5 ^ -e . iHt Sffi £ ft ± £ -£ * £ t^?§ 4o 
2 (Dili <7)iatc?RS«:«if MfBHI 1 OllSiJi:^ 2 © 

siRw^-rn^^ffigEroT ? r- -r 7*1? buibii i ©sis** 
$ n. m7ttb^ero@EM^fS]^±iey- h m@o^ft ^-^ u *> 0 . 

±IBS£ 1 ±IB7 l cth^)S> _hlB^ B B H. is «fc tf±i3f& 2 

iz x <o . mmitfrnmi- & z. £ <> RrtE£ft*«, 
cfc^^rosasnj^roteT^i^f-e. i&mmntiitznm-t & z t wnjm 



-m\s 



P*6E BUM*" 8 *™ 



5 / 1 



o o 

6 



T T? * * £ £ £ L ^ • c <o «fe -9 ^ , t£ B t> lift $ n £ B#p B T £ 

is * it; < ^ o ^ t & -e # £ o 
10 $ £ ytm>£im(Dmyimffitf, &m^7 v-i*m?$<n 1 5 %u± 4 

^£ LT0MtffotSI*>^l?l toft 

lift 0 . t£M ft 0) ft ifc;frB £ &-C|s]B#t;:f£ft 

20 H4^Sit4lUf'i«. 

njfg <h ft 0 . $ £ (3 ©J 



±|B-efFSt L/;Ii 1 *>«fcr;S« 2 * fl£ 0 to it > 3 t 

ltM3l^lttI B B B ^aAt§ 0 lit, ^S*^ (Y-h«&) H 
< fiff -^-mg (v-xlj|) (MS@ciH 2 £tig|^$ nti^iO co 

[rI £ — Dc £ i± * I <h >*S^T*& * o *H'fife#!l^*5i>Tt±^ ilSl'ft (Y 

j; 2 (7)S^co ^-rn^i^^^cD^^ff ^§-£ mtui- &nm&ffif&z ft. 
i .fctfas 2 costsra^-rn^i^^^coff ^-«/±$-£p^-r^ 

see $ s£7taj;*7Sa>BEfi#isia<±iej£aEm ^-^EPiD-r zmmnisfa 

<h-gt LT & 0 . $ 13 . ±iBSf£ 1 0>£«±t;:<B*;fifcfig£*i1-'SS#I£ 

ttbti, -Lieut i (Dmm, ±mx.&jjm, ±iBii3t«it6*^rf ± 

<b $ -£ * 1 £ pjf^ i ti <o . ^>^";i,xii^ £ H Si 1" «;^-ei4„ 



THIS PAGE BLANK (uspto) 



\ 



2 9/1 



3 0 

t ft & . 

31 ^-^lilPco^y ft t* bffiv^x^ @i ft ft ± $ * £ £ 

* fc. ^fS^lz&aftftlffllsfl^t*. '>ft < £ £ 1 ■ooyt&JjmW&S. 

i (Dmm tm 2 v> itffie^ 1 ©sis* 

2 ro^^(Z)^-rn^^^^(7)^s{f ^- «• ep in f * ^* - 
$ huI2^ 1 (omfiL3s j: i/ffi 2 ©is® ^ -T n ^ k ?i $t ^1 -*§- 



THIS PAGE BLANK 1«spto) 



.30/1 

W\ ?L If R G B (D ft* &jj £ -£ % Z t \Z £ <0 ^ A7-7^^nffll^: 



3 3 

. nti&&m<»9t&t) &&&&&&& i Ttaj^B-es^^s^ o 

5 £ <h & § £ 0 

-5 3 £ *< njfE £ ft 0 . $ h \z. % ftj$p 1" & * CD I c © * 4> ft < -T * £ 
10 i^T*H, 

4> (7) -e * T „ * (7) «fc -9 ft ^fl^lj ^ © PS£ b UlflPfl* $ ^ § 

t©-^c±^<. £&t^f5t£-r £#rplif 3<<D®Bi*|-e. 



20 



i . (*sie&) pk< th i -wyt&jjmtf&Wis ntzw, 1 roist 
ytmmmmzm-f &m 2 nmmt mm 1 nrnffitm 2 oi 

& t (Dfflizmgh z&n u> i^ki 1 (Dmm& & xfm 2 ©sisw^-rn^^ 
^^<^^4fi-^^Ep^-r^>m@^^^$n. mm 1 cds^* j^h 2 © 

2 . (figiE&) 'pi*< tt> 1 m>yt&ijm&w,w.i$ titzm i cdis#* t 
Ttjiiii^^t^^ 2 ros^ t £*fft $ -tt. mm 1 wsjgtsi 2 
ffit (Dfflizm&zm$L^ 

Miem 1 (Dmm.is xxfm 2 a>g«0>^-rnfr ££f&a>r 9 t- 4-?%=?- 

ft ep -r <s y- Mi^ifiE^n, tuiBSfi 1 (Dmffiis xxfm 2 rog 



3 5/1 

5 . iiufesfi 1 <Dmm±iz.mf$.z ntzyt& jjmit, mm.E l . mmE l . 



3 7 

i i. m&m i $. tzit 2 iztzm.<Dytft\mM¥iz*s^r > yt&jjmnmyt 
£ -r * # »j «n it ^ <£> ie i& & c 

13. ( gij |& ) 

1 4 . (ffiJEWi) m >£m 1 ^ feci 2 (Dfttifr 1 OC3|2®0 3 1 6^J^^? 

io 7t as ^ It ^ > & izm^m^t<m h n * t -et^ituieTtaj^mT 

ssa$ n'fe«is<@97tai^7»©»s^i»-8"9 yt&jjm-es.^^ 

is ggR. b. g cDfe^jii^^cz^i o & $ n * - t <t -r £fif3<Jl 1 4 




m is m 



ytftm$£?%.&* commute 

20 ^-c-c\ ± IB R3S£ JSP Io^©7^n-f ^f^nt 

tO-o(i, ><v 9 *5 >( h Si® © ^ m nti £ U < L/c. y * 5 



2 




ffe © T 7 o - * t L T ii . y * 5 h (i ffl ^ 5 ^\ *7 5 - 7 4 Jl ? 
5 £EK^fc^^£fr\,^ # 5 - 7 - J: 2>it(DmM%]^(Di&T%: 

-r ©ft*) (9 (C 7 * h ^ 7 t > h i ^ 9 &3fe#£fl§ -5 *l 
i^tltl^ (W. A. Crossland et al. , SID 97 Digest, 837(1997) ) 0 

;l/Fy-^>yt/^7-Hi)li$tm^ (T. Uchida et al. , 
Proc. IDRC, 37(1997)) 0 tztz\ C©#5£©i§i^ lz ftmj&Cg © j& 

15 B H B^^^^i'OiI^ioTl^o 

©crt tcjt^is^a&T^s c i^f (j-'f,n§o c © «k -5 ^p^m^^ 

* £ T\ ±iB^5fc©^iJffl3fr^©{££ ^ Hi #■?□«©{££ ^ffi-'fkir £ tz 
#>Kn LfcWtKE L (Electro Luminesc 



1»* 



ence) it Z&ffiffi&tf ft $ fix ^ Z „ Z <D & o t£&ffi & ^ 

H^m&m&ff&m. r#n?8-2 1 1 8 3 2 a^ma 

1 9 9 6 f 8^2 OB) j i:fegS^§nti^ e 

ffli bb ^k/j\ M 1r n$ iz. ^ W, E L|^7j\^^-p|5^-^]g N 
c ti £ & 1 oOfgl/gp-elSSj L Tx ^H^^liT £1*0 lilt «fc E 

Lm^m^-ns&mmt zmfcz-ttz ztiz^o. m^m^n?® tarn 



4 



^ft^-bK itm 1 (omu ii 2 ©s^ t <vmizmM i &®:gf l. itn 1 

te^S(f-^£EP#Dir<5*@^i;:Mte CftfcftLT. ± f B L * #g Bj§ 



tzm i os^i^iiiiati^w-r 2 (Dmmt&)tift£&, mm i © 

*U fufBH 1 J; tfH 2 ©S^© ^-rti^ic^i^cDff 

f'J^ti'RGB©7fe^tt5^$1i:SC<h(c c t«9 N # 5 _ ^ ;U ^ £ ;g ^ £ ~ 
£ < ii 5 -^^£-^-5 £ <h t> qJt££ ft So ££^>T. # ^ -- 7 -f ;U * ic: 

<t S o 



# 



10 



15 



20 



T7*5Ci^ift Li^o c®«k«5f:^ ft tfi # S ^ £ 3fc $ ft 3 B# lig £ 
0%£(TT*5Ci*UQift Ll^o ftdj^Jl^ £fgft$ 

ft £ utss- $ ^ (CHT)i2i^MfBffl{cpg^-r & c i (c «k o . >r >^°^xm^ 



ttJ^7ll©fe^R. G, B©^#ft^T. C ft £^Ji»m^£i«9 iS£ ft£ 
ciWIL^o c ft ^ J; *9 , # ^ - "7 ^ ^ # ^ ti 5 -^tf>&< 

*^0J!©£ £ icftii® gift. £ #ftfc;£te. £lTf-7KlM2tt 

(c J; o T^E^^iJ <5 T-ab 6 -5 o £ ^ * 31 bj§ © *ij & f i N MII^tiL 

EI®©!?^!^ 

mi (b) ti^m i ©3fc§u^it^©$T® ei a o. 

S2 (a) fcU *^BJ©m 2 ©7fe$lJ^|*^ O^jt^^-r^MUTT* 9 . 

HI 2 (b) (iif 2 o^fe^Jti^^ ©WfSH-r* & o 

EI 3 te. f^X^U^fC^OTFTllif Eiit^^o 

EN fcU ^fgBj§0f|Jfc^l^ 3 fc^ s -r >^°^xM^^^^i-t^BjniT- 

& -5> 0 

EI 6 fcU *^bj©b 2 ®IIM0jK:ffiS#f&JfflJ&^ ©l{f^£3F^»r®EI 

<fc o 



8 



®8 (a) it, ytmtim&R g b ©^ $ m l t # zytmmm^- 

119 (a) fcU 5ttti^«^R G B 0«lf9 L t ns: o T^SEI 8 (a) 

9 (b) {i^7fe$iJ^m^©i)Tffi|2I-e*^o 
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* L < ti 1 5 %KX± 4 0 %MT-C&Z 0 ~ttSit>t>, 5&1t]toNl&7 U - A 

6. 7ms jfr* £ x TFT 8T©t§jA^^f| 

( i jk&m. 9 ) & tz >o <d r - h & o n mm x ^snifc) 

t^n 3 ©jk^i^h*5ii^ *>©#§&#; si fgj ktxmmLo z cm^z 



o 14 o 



mtntm 1 5 iigHjm^ 7 > ^$ tit 

EPfln-r § c t iz x <o ^mm^iz^ytrnt z> zt&-e£z 0 

ztz, ±ib l ^ m 3 © mmmm © ^ & ^ ^ ^ $ y^im/^toi 

!3fcJ:yi5^ffi^T, T F TffilfrM^^fllKg&Hj-a- 3 C 15 1; 

fix ^ 4 (DmMftZMlz teij- & j > s< Jl xmBiTjkoyttiiti ? 4 * y ?\z-d 

MS 9 (13 feet D^U 5l:fe^T«Gl, G 2 , 



Ut^mm^ 1 0 (0 3 *>«ktfgl 5 Cfc^TftS 1 , S 2 , S3, • • 
&Kx fgftjf 6 fr^^tU^itSo C©<fc -5 <h, 0 5i:^tJ;9 

k x 3. 5 >r > ^ fc $ & ^ ^ $ > ^ £ ^ >r >/n°;uxm®^^^ 



G 3 , 



^5) «fc£^#£iilt)x y-h^0Nt5o C 



EPtJQlt 5tt^ ( 9 ) ©^(Sli-tLtl^-SC 

i&Ltzftytm 6 ©^-r s >^*>^>Ls^g*<*Se f&ftji 6 o^si l 

t"tii: Life, ^ > £ t> fc. ^^ff^^ L < &©y- h © O 

nj; bmizffiyt-f z c i^g-e*So c ©^^©it^-©^ s u «y 

7b<±i)< & ^ «if -e & 5 o 

fottzWMlZte ^-CtnibxmytZit-Zi^ &(D-Z:^ 16. 7 m s ^ t> T F 

t 8 -comg&fr&fia (i ^sii ( i y- hmm) &tzwf- h © o 
4 ©^ >r s > 7&mx.z>m& > mmxuzi*^ n. 7 ms ^bii 

^SBKiLT?iJlL-5 5o ^ft*3>;t> ftH 3 © ^ 1$ ISK: *f ?" 5 frmte 
4 ©^Jfe^SI©^^^^;B#p B ^<g < t 2> C <t r^^MH 



yt & Jim 4 ?>mft.z< nzmmit, ±& Ltz^o ic&m^y u-a^ 

5 %\>A± 7 0 %J^TT£> £ £ £ LV^o«k(90*L<ttl 5% 

g-^a^e 4 tegij* (c$ij^i^-^ c tw&mt ti &o zti®*-^ mutism 

1 (a) , 01 ( b ) fc^iMfgj&-el&BJ-r £ t . illl 5t><Y- hM 
U9 Jc*f&LTi^Sfca6 N C ©^«*H 5 ti 31£ ttS ^7 ii 4 C^iBLt/^ 

£ is 0j *@ 7 j* N /^-->/$nTt$nti^,E< i t> « t) ^ ^ o 

3fetb^jS 4 G B ©JHI t) ig L »c« o Sig-a-x RGB© 3 
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If ©fiE L^ffll^:f^ X^L/^CDi^, 
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